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NATIONAL ADVISORY COMMITTEE FOR AFRONAUTICS

MEMORANDUM REPORT

for the
Lir Materiel Command, U. S. Army Air Forces
HIGH-SPEED AERODYNAMIC CHARACTERISTICS OF A FOUR-
ENGINE 30MBER AIRPLANE AS TETERMINED FROM
MESTS OF A 0.075--SCALE MODEL

By Robert H, Barnes

SUIMMARY

Teats of the airplane nodel reported herein included investiga—
tions to determine the longitudinal sgtability and control, and the
effects of various constituent parts or their modification on
longitudinal stability and control, critical spsed, and distribution
of wing load. The changes in the model, made in attempis to improve
longitudinal control and to increase critical speed, were addition
of auxilliary control flaps on ths lower surface of the wing,
revision of windshield, increase in dimensions of outboard nacelles,
and alteration in profile of wing leading edge. Deflection of the
landing flaps a small amount was also tried asg a means for improving
the longitudinal control.

The results of the tesis indicated:

1. Additional lift for recovery from high—speed dives may be
. "obtained either by deflecting the landing flaps about 10° or by
adding auxilliary control flaps.

2, None of the modifications tested increased the critical speed
of the model.

3. In order to fly level at any altitude above 32,000 feet,

the critical speed of the airplane will be exceeded.

TNTRODUCTION

Teats of a 0.075—scale modsl of a four-engine bomber airplans
were carried out in the Ames 1l6~foot high—speed wind tunnel at the
request of the Army Air Forces.



The purposes of the tests were:

1. To investigate ths longitudinal stability and_proposed
metiiods for improving longitudinal conirol at super—
critical apeeds

N

. To find means of increasing the critical speed

To obtain duta showing distribution of loads on the tail
and wing

(&%}
.

This report shows the results of force tests, pressure—
distribution measurements, and wake surveys.
APPARATUS AMD METHOD

Figure 1 is a thres~view érawing of the model in its standard
form. The principal dimensions and arsas were as follows:

Model scale = 0,075 full scale
Wing area = 9,65 square feet
Wing span = 10,592 feet

Msan aercdynamic chord = 0,965 feet
Aspect ratio = 11,62

Taper ratio 2.28

Tail length 3.859 feet

Tail area(including elevators)= 1,896 square feet

|| I

The coordinates of the wing section are given in figure 2. The
thickness ratio voried from 22 percent at the root to 9 percent at
“the tip. Pressure orifices were provided at ten stations on the
wing, as shown in figure 3, The stabilizer section was symmetrical
from 20 percent chord to the trailing edge. TForward of 20 percent
chord, the mean camber line curved upward. The thickness ratio was
12 percent.

In addition to. tests of the model in its standard form (fig. 1)
tests wers made to determine the effects of the following modifica—
tiona:

1. Addition of auriliary control flaps on the lower surface of
the wing (figs. L o 6)

2. Revision of windshield (fig. 7)




3. Increase in dimensions of outboard nacclles with and without
extensions of the wing trailing edge (fig. 8)

4, Alterations in profile of wing leading edge on partial or
entire span (figs. 9 and 10)

The mofel waz mounted on a three—strut support system as shown
in figure 11, ' : '

The forces were measured by automatic balancing and rscording
scales. The static pressures were measured on multiple—tube
manoeters and were recorded photographically. Mesasurements of
wake momentum werc mede by means of the rake of total-pressure tubes
shown in figure 12.

SYMBOLS

The following symbols are used in this report:

dynamic pressure (%OVQ), pounds per square foot

v o velocity, feet per second
P mass dengity, slugs per cubic fcot
S wing area, squars feet

M,A,C., mean aerodynamic chord, fest

o corrected angle of . attack
Lo, angle—of—attack correction due to tunnel-wall effects and
flow inclination
N AN
e 1ift coefTicient | Ziit
pps s measursd drag J N\
CDgross drag coefficient <: S + ACp)
ACDV drag—-coefficient correction due to tunnel-wall effects and
flow inclination »
CmC[4 pitching-moment coefficient about quarter point of the mean

/pitching moment

aerodynamic chord
eroey T 8 MLALC.

+ Acm>

i
1



LC pitching-moment-coefficient correction due to tunnel-wall
effects
s pressure coefficient (fotal pressure — local static pressur§>
qa
LH/q (%otal pressure in free stream — total pressure in walke )
\ q /

M Mech number [ free-stream velocity )

\\ velocity of sound

RESULTS AND DISCUSSION

Correction of data,—~ The data were obtained for a speed range

corresponding to Mach nwibers from 0,22 to 0.775, and at angles of
attack from --4° to 10°, Corrections were applied for the tunnel—
wall effects and flow inclination. Tares were not evaluated because
the main interest was in comparative valunes. The tunnel-wall correc—
tions were computed by the msthod outlined in reference 1. The
values of the flow inclination were determined by comparing the
results of tests with the model mounted inverted and upright and

were ag follows:

Flow inclination
Mach number
Radians Degrees
0.22 to 0.60| 9.0027 - 0,15
.625 .0039 .22
.65 .005k4 .31
675 . 0080 A6
.70 ,0112 .6k
.725 L0165 .95
15 ,0222 1.27
L7175 .0280 1.61

The total corrections applied were as follows:

Jated

il

0.353 Cp, + (flow inclination in degrees)

ACp 0.00616 €% + ¢} (flow inclination in radians)

ACp 0,0063 Cf,




Longitudinal stability and control.~ The variation of drag
coefficient, angle of attack, and nitching-moment coefficlent with
the 1ift coefficient is shown in figures 13 and 14, Figure 13 is
for the wing, nacelles, and fuselage; figurcs 14 is for the complete
model, wing, nacellss, fuselage, and tail. Figure 15 shows the
variation of the pitching-moment coefficient with Mach number at
constant valunes of the 1ift coefficient for the complete model. These
data provide a vasis for the study of the longitudinal stability and
control of the airplane,

The essential reguirement for recovery from dives is to obtain
enough 1lift to change the flight path. Ordinarily, such 1lift is
derived from increasing the angle of attack by deflecting the
elevators., However, if the elevators become difficult to move,
unstable, or ineffective, it will be extremely difficult, if not
impossible, to recover from a dive by this means. In such cases
it would be advantageous if the desired 1ift could be obtained in
some other way. Tests were made with the landing flaps deflected
10° to ascertain their utility for this purpose. The results are
shown in figures 16 to 18,

Figure 16 shows that, for constant 1ift coefficient, landing
flap deflection increages the nitching-moment coefficient, This
would have the effect of shifting the pitching—moment curves of
figure 14 along the Cmc/4 axis in the positive direction an amount

equal to the increment, and thus of increasing the 1lift coefficient
correspending to zero pitching-moment coefficient. It c¢an be seen
then, that if the airplene were initially balanced (Qm = 0) and if
the control surfaces remained fixed, it would be balanced at a
greater lift coefficient after the flaps were deflected. For
example, at a Mach number of 0.75 the model balances at a 1lift
coefficient of 0.37 with the flaps retracted and at 0.58 with the
flaps deflected 10°, an increase of 0.21, Thus it appears that
small landing flap deflections will result in extra 1ift needed for
recovery from dives, )

Tests were alszo mads of auxiliary control flaps, having various
chords, spans, chordwise lccations, and deflections, to determine
their usefulness for recovery from dives, The results are shown
in figures 19 to 33. The effects of varying the chord and chord-
wise location are shown in figures 19 to 21 for flaps extending
from the fuselage Lo the inboard nacelle and for a deflection of
450, Tt is seen from figure 19 that for the small tapered flaps
the forward position produces the greatest increment of pitching-
moment coefficient for small 1ift coefficients and for Mach numbers



greater than approximately 0.6, With increasing lift coefficlent,
the increment due to these flaps becomes less, especially at low
Mach rnumbers. Nevertheless, in the range of Mach numbers in which
the flans are most likely to be used, the forward position of the
small tapered flap is the more effective., Figure 19 also shows that
for the intermediate position the larger chord flaps are the most
effective, approximately in proportion to the chord. It does not
necessarily follow that this relationship will hold for still larger
chords.,

Figures 22 to 24(b) conszist of & family of curves for two flaps
which extend out to 60 psrcent of the wing span. The curves of
figure 22 show, as do those of Tigure 19, that in general the forward
flap location i1s better than the otherz. A comparison of figures 22
and 25 shows that increasing the flap span from 60 percent of the
wing spen to 97 percent does no* appraciably increases the 1ift coeffi—
cient for balance. This comparison is shown more clearly by figure 28,
which presents the characteristics of the model with three auxiliary
flaps of varving span., It is seen that the optimum flap span 1s
about 60 percent of the wing span, and that increase of the flap
span beyond this does not provide enough additional 1ift to warrant
it.

The effects of varying the flap deflection are shown by figures 31
to 33. A deflection of 22,50 is seen to be detrimental in all cases;
whereas a deflection of 45° is beneficial. Although these data are
for the small span flaps, it sesms reasonable to assume that
similar results would be obtained with larger span flaps.

Surveys of the wake in the region of the tail (see stations,
fig. 3) were mede for the wing with no auxiliary flaps, and for the
" wing with the small tapercd 0.16 span flaps at the rear spar (fig. 5).
During these surveys, the turre:s and sighting domes (fig. 11) were
in place, but it is believed that thelr effect on the wake was
negligible., The resulte of the surveys are shown in figures 34 and

35,

Critical Mach number.— The pressure distribution over the wing
is presented in figures 36(a) to 36(g) and 37(a) to 37(g) for the
nacelles—of f end nacelles—on conditions, respectively. In these
figures, whersver the peak-pressure coefficient exceeded. the
critical value, the curve from that peak value to the next value
which was less than the critical was drawn with a dotted line.

This procedure was followed because the exact point of recovery,
which is uswally abrupt when passing from supersonic to subsonic
local speeds, is not known.




Figures 38 and 39 show, for constant 1ift coefficients, the
-maximm pressure coefficients for the upper surface of the wing as
functions of Mach number, Figurs 38 is for station 35.64 on the
bare wing, and figure 39 for station 25.45 when the nacelles ure
mounted. -With the nacelles on, the maximum local velocities
measured were at station 25.45. However, for the nacelles—off
condition, the data for station 25.b5 indicated that the maximum
local velocity was abt a chordwise location beyond the pressure
orifices provided. Consequently, for nacelles off, the data of
station 35.6k were used; it being assumed that since the statlions
were not far apart, there would be no significant difference
between them in the chordwise distribution and magnitude of the
local velocitiecs on the bare wing. Figure 4O shows the variation
with 1ift coefiicient of the crit 1cal Mach number for these two
stations. It is seen from this figure that for 1ift coefflcients
~ less than O.h%4, the critical Msch number at the wing-nacelle
Juncture was 1ncreased by the nacelles., However, it was found that
the nacelles had an insignificant effect on the local velocities
at station 35.64, Consequently, the critical speed of the wing as
a whole would be unchanged by the nacelles for 1lift coefficients
less than 0.44k, For groater lift coefficients, the critical Mach
number of the w1ng was decreased by the addition of the nacelles,
It must be remembered that the critical Mach number may have been
lower at some point on the model where the pressures were not
measured., Referring again to figure 40 it iz seen that, in order
to fly level at any speed whatsosver at altitudss above approxi-—
mately 32,000 fest with a wing loading of 61,25 pounds per square
foot, the c¥itical spced of the airplane will be exceeded,’

It is seen in Tigure=38, for wing station 35.6%, that the
maximum pressure coefficlents continued to increase with Mach
-mimber until their critical valuss had been exceeded by 0,3 or
more: and until the corresponding critical Mach numbers had been
exceeded by 0,06 or more, As the Mach number was further
increased, the pressure coefficients decreased. In this range,
the pressure coefficients correspond approximately to those
derived for a local siatic pressure of L5 percent of the
atmospheric pressure., A curve for such pressure coefficients is
given. The pressures at station 25,45 (fig. 39), however,

reached values as low as 35 percent of atmospheric pressure, but
general agreement was lacking.

Figure 41 presents the pressure—distribution data for the
leading—edge portion of the upper surface of the wing and for
various cooling~flap deflections, The data are given for one
station only (outboard juncture of inboard nacelle with wing)



as all the wing-nacelle Junctures showed similar characteristics.

In general, opening the cooling flaps decreased the pressure coeffi—
clents and consequently increased the critical Mach number.. The
first 2° of opening had the greatest effect and the effectiveness
decreased for larger openings. This reduction in pressure cosffi-—
cient was probably due to the formation of a region of separation
next to the nacelles,

The effect of the cooling flaps on the minimum drag coeffi-
cient is shown in figure k2. At subcriticel Mach numbers, the
drag coefficlent increascd with flap opening, being doubled at
20°, At higher speeds, however, the drag coefficient was minimm
for a flap opening of approximately 2°, At a Mach number of 0.775
the drag was the same Tor openings of 0° and of 10°, but was
smaller for intermediate positions. At these higher speeds the
drag was presumably decreased because of the greater critical
speeds, which would result from lowering the maximum pressure
coefficients, as shown in figure U1,

Pressure-distribution measurements were made on a revised
windshield to determine its critical Mach number, The results,
as presented in figure 43, show that the critical Mach number of
this windshiecld is greater than that of the wing and nacelles.
Force measurements showed no appreciable effect from the revised
windshield, The data are therefore omitted.

The Army Alr Forces requested that tests be made with larger
outboard nacelles which are interchangeable with the inboard
- nacelles, In conjunction with these tests, the effect of & wing
trailing—edge extension similar to that between the fuselage and
inboard nacelles was determined. The results are presented in
- figures L4 to 46(c). The large outboard nacelles, as compared with
the standard nacelles, decreased the pitching—moment coefficlent
for equal 1lift coefficients by approximately 0.0l, and decreased
the 1ift coefficient for equal angles of attack by approximately
6.02. However, when the trailing—edge extensions were added, the
pitching-moment coefficient was essentlally the same as with the
small nacelles and the 1ift coefficient was increased, The addition
of the nacelles, both with and without the trailing-edge extensions,
changed the drag coefficient negligibly. It may therefore be
assumed that the critical Mach numbcr was practically unchanged.

In an attempt to increase the critical Mach number and decrease
the drag et high angles of attack, the wing leading edge was
modified, as shown in figures 9 and 10. Results of tests are shown
in Figures 47 to S4. The pitching-moment data, presented in




figure 47, indicate that no advantage is to be gained from any of these
modifications, sirce the Mach number at which the pitching-moment
cosfficient begins to decrease ic in no case greater. From the
standpoint of drag, shown in figuree 48(a) to 48(d)}, the extreme
leading- sdge droop was definitely detrimsntal throughout the Mach
number range and none of the other leading—edge modifications
decreazed the drag except at Mach numbers above the critical. Figures
49 to 5k show typical pressure distributions for ssveral angles of
attack and Mach numbers. From these data it is seen that any increase
of critical Mach number at high angles of attack which might be gained
iz so small as to b= unimmortant; whercas the crntwcal Mach number at
moderate angles of attack would dt¢1“¢taly be decreased.

Loads on surfaces.— Owing to the fact that pressure orifices
were not provided over ths rear porivion of the wing at enough wing
stations, it was not possible to determine accurately the wing load
distribution. Howsver, a study of Pigures 36(a) to 36(g) and 37(a)
to 37(g) doeg reveal some information regardirg the variation of the
load distribution with Mach numbeor.

As ths Mach number incresases, the wing begins to lose 1lift over
the inboard portion first. Inasmuch as the inboard sections of the
wing are the thicker, it is to be expected that the compressibility
effects would occur on theze portions of thse wing first,

Likewise a comparison of figures 36(a) and 37(a), for example,
shows the effect of the nacelles on the local velocities,  The
nacelles increased the local velocities over the forward portion of the
upper surface of the wing, but decreased them over the remaining por-
tion, On the lowsr surface the nacelles cauged increased local
-velocities, but did not change the character of the pressure distri-
bution as they did on the upper surface. At low angles of attack the
peak velocities on the upper surface were actually reduced by the
presence of the nacelles. With incresasing angle of attack, however,
the moximum local velocities became pronounced and soon exceeded
those for the.wing without necelles. The effect is seen in figure 4O
by the reduction of the critical Mach number., Critical Mach number
iz &cfined as the fres—stroanm Mach number at which the maximum local
velocity over the wing is equal to the local velocity of sound.

CONCLUSIONS
The results of the tests indicate that:

1. Lowering the landing flaps 10° will provide additional 1ift
for recovery from high—speed dives,
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2, Avxiliary control flaps will provide additional 1lift. The
optimum arrangement appears to consist of flap:s on the lower surface
~at the forward spar of the wing, having a span 60 percent of the
wving span ard a deflection of h5°, '

3. Addition of the nacelles lowers the critical speed for 1ift
coefficients greater than O,Lk,

4. The critical speed of the airplane will be exceeded in
order to fly level at any speed whatsoever above approximately
32,000 fect altitude with a wing loading of €1,25 pounds per square
foot,.

5. Opening the cooling flaps decreases the pressure peaXks at
the wing—-nacelle junctures. Deflections up to 20 do not materially
increasc the low—speed drag coefficient, and actually decrease the
drag at high Mach numbera.

6. The critical Mach number of the revised windshield is
greater than that of the wing and nacelles,

7. 'The large outboard nacelles in place of the standard
outboard nacelles make no appreciable difference in the character—
istics of the model.

8, The modified wing leading edges would not increase the
critical Mach number apprsciably at high angles of attack, while &t
low angles of attack they would decrease the critical Mach number,

Ames Aeronautical Laboratory,
- National Advisory Committee for Aeronautics,
’ Moffett Field, Calif.

REFERENCE

1. Silverstein, Abe, and White, James A.: Wind—-Tunnel Interference
with Particular Refercnce to Off-Center Positions of the Wing
and to the Downwash at the Tail. NACA Rep. No. 547, 1935,




U c

———

T

S

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS

AoGoE /.~ THRES - ViaWwW OFPAWING OF 7THE I17I00EL.



[ald

KRNoor se&crron

/,’j—\_}

e

770 S&ECTION

C OORDINATES IN PERCENT CHORD

LPoor Secrion |77p SECT/on
S74. UPPER | LoWwER | Umwrosm| LoneR
] oORD. oRD oRO ORD.
o /.82 o O 36 o
0.5 | 294 517 /.08 o554
o075 | 232 /98 | /130 0.67
1.285 | 2948 | 2os /.68 | ose
25 | See| 3./9 2332 \| /73
S0 7.00 | 454 | 3.29 /. PS5
7.5 | 8.33 ]| S95 | 4,03 2.62
/0 42| 6./4 | .63 | 174
/5 /1.70 7.7 5,58 190
20 2.3/ 790 | 6.£7 | 2.00
25 | 1307| 8.30 | 6.72 | o5~
30 /3.9 B.57 | 6.9%)| 2.07
@20 |/3./5 | 846 6.76 | 209
SO 7/7.82 | 7885 | 595 | 2./0
60 9. 76| 689 | .77 | &.04
70 7.26 | 62| 240 | /.88
SO 3. 66 | 2,09 | 2og | /5%
0 28 226 085 | ©.95
S5 | Lo4 | 418 0,38 | 0.59
100 o o o o

NATIONAL ADVI SORY
COMMI TTEE FOR AERONAUTICS

FrGorRE 2.~ COORONATES O 7ri&E Wirns SEC7/0N.




AB'2

v

‘IL

|
Q N

w X
v o3
3
8 NN } 0 A
"g() Q‘ ;‘: g: " \)
3 : Q Q ) N\
%N ‘Q N \ " » Y Y

//

NATIONAL ADVI SORY
COMM! TTEE FOR AERONAUTICS

S T~ S dhw PhAN visw SAHOW NS
W' S PFESS CRE STATIONS ANDL WAL

SCAPVLE )N STA T/ONS.



. Wing | Fzam
SIHTION | CHORPD X

458 |ose| 689"
9.87 |[029 679
/548 |o.47 | 67/ —

2545 (o288 | 570
3065 | o420 | S /9
3825|037 | 4245

ABZ

£.87
ST 458

—3ReS
30, 65

K (b:/uvc PEFERENCE LINE \/

\
i
|
]
-
— /0.05 "+

: FLAP ALomG Fownamo spak "

wWing | Frap
STAT/ON | CrorRD X

4.58 | osé” | 2.66”

287 052 | 2.6/ NAT{ONAL ADVISORY
/548 | 0.50 | 2.66 COMMITTEE FOR AERONAUTICS

e5945 lo.g6 | 2 é2

Jaés |oqg4 | 203 (>
3825 | oge | 203

Jo.0 | o. 40 |-0.05

&/ 65| 026 |-0,06 | Vn

- N

o 3 .
§ =L
L j‘ ~ _

.
l—0.97 Snaw—yv — 0. 60 spav—r '

FLAL IN INTERMEDIATE POSIT/ION L C./6 J\'p{nﬂ -

FIGURE F. - L OCATI/ION ANL OIMENSIONS oOF A5 °
SATALL TAPLERED FLAP 4L0NG FORWARD SA4R
AND IN INTERMEDIATE POSITION .



wine

STATION| CHORD X

FLAP

4.58

o0.56"|~as4”

X-74

k < WinG RrrFeRENCE LINE

|
SAMALL TAPERELD FL AL LALONG RPEAR SPAR
WinNG | £FLAP
5747108 CHORO X
458 |/./2" |-0.3/
£.87 | /.02 |-0.32
/598 | 093 |-0.33
2595|069 |-033 w
N
'° W
(Y

\/E =

-X
{
p— ©.60 Sman —S V W0./6 374y —f

L ARGE JAPERERED L LAP ALONG RPEAR -S4,

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS

FIGoRE & - LOCATION AND LOINMENSIONS oF 45 ° LaRGE
AND SAMALL TAPERED FLAPS ALONG REAR SPAR.




Wipns FLap
STATION |CrORD X

£58 /.16" | 296"

| 9.87 YL 2.92

/548 | /./5 J. .02 Q)F>/
e54S5 | /115 J.00 ;
. W
X
%) I
N~ 17
Y
S
\
Y
zf/, 1
WING REFERENCE LINK
"'- 0,87 W/V—f |_._ ©0.60 Spany —f L <
0.16 SPANT

45" CONSTANT - CHORD FLAP, INTERIMEDIATE POSITION

Wine

Feqr,

258

S7ATION (Hoeg X

0-53" ‘005-/”

8,87

005-/” ‘005/

22U SMALL TAPERED FLAP ALONG REAR SPAR

]

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS

FICuRE 6. - L OCATION AND DIMENSIONS OF F5° CONSTAN -
CHORO FLAP AND 2245 ° SAail TAPERED FLAL.




PO ~ APOTOLS

ST IONS T SAO/CATESST 777 ST PN E ONAAT  OFEIANTLE O

Cdbor bl S DAMONS  FOCTISODr SO MIA FOIS — L TEIDLy

SO11NYNOHIY

ANOS IAGY TVYNOILYN

Y04 3IILLINNOD

PADD O ITINSONAM 7O XTI /

A

St 7

/

I

(#2)
LS

N>

z8v

O 77/ SN

Lo

\

OTS/A TSy g

L

Vi

\

1

1

£€
rus

Y/

\
,O%, 5%

/
o

L
~
~

-~

T 7TINES TN/M

VLS

2%y

Vi

/

|~
stO
bss

@@




TFOaAZ ~OMITIAL  TWYANOIL/IOTY ONY 7 7F26N OXVOTLAO IOXF] - & I&N9/y

TNOISNTLYTF

SOHLNVY NOHIY ¥O0F 33LLINNOD

j}l

FOr7esSaS

¥

AY¥OS |

“U

AQY IVYNOILYN

MNO/ISNILXT FDg3F NOI/ISMIT LY 7907

ORI T L TENI/IDINO \»\S,\\vm\k TYANOILICOTY
690 \\\L
"3 /\ A

|
|

1 ﬁ m//
/

FT7TFIVN TXVOHLNO IFODIV)

ITTIFOCN T OFLro 7 IS

MZFA oog



OGYGINAL AN DS
SHALE

N\

— 278 Z oF omicive )
e

A

A8 2

CTHORD \ -
- / —_— Q‘
—————_—"““‘;::f/’/)
\.___—— s
S7A4. Z 65 S7ra /2675 T

NATIONAL ADVI SORY
COMMI TTEE FOR AERONAUTICS

JECTION A7 WinG |SECTION AT W/ING STAT/ION /E.E67S5 J7P° SECT/onN

STA7/IO0N 4. 65 I8 D SECTION|OUTBD SECTION
i} S7A. |UsPcr |Lowsr| STa |tPrer|Lowee|tvrer|lowed S7a (trrrre|s/oner
oro. |Oro orp. | oro |oro | aeo. oro | dao.
278 — /.57 |-259| — /.06 | — /.13 lors | — O, 55

r2b62|-as5/ |2.654 |-243 |-0.27({/.77 |-0.20|/.88 | 0.28 |-0./0 | 0 96
247 |-002 | 292 |-2.27 | o/5|2./0 | 0.19 | 2./)4 | 0.9¢C]| 0.12| .09
215 | a69 | 347 |45 | 070|253 080 299|064 044|249
1831722 | 373 |4ed | 112|285 )26 | 274 0892|072 | /)52
019 | 2085 |22 |-r02 ) 181 V325 |20/ | 302|/.38 /.8 | 138
0.9/ 13,57 | 4288 | 058 | 2.29} 387 | 349|356 |&£ €/ | 207|142
36/ | 5689|1538 |37/ | 56/ |4.55 | 5589 | 4./3 | 508 |3.22],.5%

680 7.64| 583|685 747 | 5.5 | 760 7.54 | 4.0/ 17,64
100 | 9,43 |629 |100 | 898 | 5,72 | B.95 10,0 |g,63| /.74
/5.0 (10,92 7.00 /5,0 5’.5‘6 /.80

NorE: 1. AlL DIMENSIONS GIVEN N PERCENT OF

ORI GINAL WING CHORD. )

S THEAE A5 A CHANGE O scrTiar A4 7
SThT/ION S GS S

3. WHEN OSING THE IMODERATELY LOROOPED
LEADING EDGE OMN ONLY PART OF JTHE SN, 4
TRANSITION SECTION WAS USED FROM ING
STATION EX 085 70 S7A7/0MN FE.C85, AaNO THE
BAS/IC wWing SECTION HAS USED OUT8IALD OF
WG Srzazson I8, S2sT

. FIGURE D. — DINIENSIONS OF NODERATELY CAPSEFED
LEADIWG - EOG&E ATFOLK/EA 7O -




AD L

G (Al N OSE J3.37 ;1 OA OAYE /NANL  ONOTD
3

AN — A N
)

e

R
Poor Sr /2,675

| Poor secrion SECTION Ar WinGg| 77P S&cCTion
STATION /E & 75

Sra. | UereR |Lower S7A. (Uewsp|Lowar | STA UrPrER |LoweR
ORD | ORD ORD. | ORD oRrRD. oROD.

-5. 39 — 3.96 |-0.38 | — 0.83 |-029 ] — 06
~3R2 |-2.29| 57490 {-0.25 | 037 | /.89 |-0./6 |-015 | 1085
-2.095 | -1.77 | 6,02 -0./2 | 0.86 | 2.30|_-0.67 | 0085 | ), 20
-2.72 |-0,.87 | 6.83 ol2| 159 ] 29/ 0.22| o.40| /.40
~2.38 {-020 | 7.90 | o400 | 204|332 | o48) 0,68 /.53
=17/ 087 8o | 0.92 | 284|394 | 099 ] )./16 | /.68
~0.04 | 284 | 922 | 222 | +.36| 479 | 228 | L£07 ]| /.74
3.3/ | 554|923 | 4.8/ 6.34| 4.9/ | 4.85| 3.25]/.6/
6.65| 762 )| 8.67 | 79/ | 7.8/ | 5505 | 7.93 | .02 | /. 6! |

/o0 | 923 299 /00 | & 957 700 | 4.63
/150 10,05 | 7.46
0.0 | /2.3

Nore: [ ALL DIMENSIONS GIVEN IN PERCENT
OF OR/IGINAL WING CHORD.
E. STRA/IEHT L/INE ELEATEY 7S JOI/N
SOO 7~ SECTION WrivH S747r/08 /& o755

AND STAT/ON SRS T7S WwrTAH T
SECTION.

S THIS MOO/F/CATAON SED O COAt =
FPULETE SN ONL).

N AT JONAL ADVISORY
COMMITTEE FOR AERONAUTICS

FrGgore /0. - DIMENSIONS OF EXTREMEL Yy CANFme s ED
LEAQLD /NG ~EDOGE AT/ CATI/ON.



Figure 1ll.- The model mounted in the 16=foot high-speed wind tunnel,
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Figure 12.- Wake=survey rake.
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FIGURE 37(b).-PRESSURE DISTRIBUTION ON
WING. M=0.5; Scr=3.19; CONFIGURATION,

WING, NACELLES, AND FUSELAGE.
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